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(57) Abstract: The present invention 
relates to a method of managing a trunk, 
and querying and ascertaining a ring-back 
sound to provide the ring-back sound 
in a subscriber-based ring-back sound 
service. In the trunk management method, 
a terminating mobile switching center (32) 
requests the intelligent peripheral (50) to 
release a trunk call when the terminating 
mobile switching center recognizes the 
answer of the terminating subscriber 
or when a first predetermined period of 
time has elapsed from a time when it is 
recognized that a corresponding ring-back 
sound is provided to the originator. Further, 
the intelligent peripheral (50) requests the 
terminating mobile switching center (32) 
to release the trunk call when a second 
predetermined period of time has elapsed 
from a time when the ring-back sound is 
provided. 
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METHOD OF MANAGING TRUNK AND QUERYING AND ASCERTAINING RING- 
BACK SOUND TO PROVIDE RING-BACK SOUND IN SUBSCRIBER-BASED RING- 
BACK SOUND SERVICE 

5 Technical Field 

The present invention relates, in general, to a method of managing a trunk to provide a 
ring-back sound in a subscriber-based ring-back sound service, and more particularly, to a method of 
managing a trunk between a mobile switching center and an intelligent peripheral as a channel 

1 0 required to provide a ring-back sound in a subscriber-based ring-back sound service for improving a 
conventional uniform ring-back tone providing method by providing a terminating subscriber's 
desired specific sound as the ring-back sound that substitutes for a typical ring-back tone. In 
addition, the present invention relates to a method of querying an intelligent peripheral server about a 
ring-back sound of a corresponding terminating subscriber (that is, the specific sound) by the 

15 intelligent peripheral having a plurality of ring-back sounds when a subscriber-based ring-back 
sound service is provided to improve a conventional vmiform ring-back tone providing method by 
providing a terminating subscriber's desired specific sound as a substitute for a ring-back tone on the 
basis of the trunk management metiiod. In addition, the present invention relates to a method of 
ascertaining a ring-back sound of a corresponding subscriber or another subscriber as a specific 

20 sound when a subscaiber-based ring-back sound service is provided to improve a conventional 
uniform ring-back tone providing method by providing a terminating subscriber's desired specific 
sound as a substitute for a ring-back tone. 

Related Art 

25 

Generally, there is adopted a method in vs*iich, if an originator attempts to place a call over 
a conventional mobile communication network, a mobile switching center of a terminating 
subscriber provides a uniform ring-back tone to the originator. However, such a conventional ring- 
back tone providing method is problematic in that, since the mobile switching center provides a 
3 0 uniform tone, the originator cannot determine whetiier a connection error occurs until the terminating 
subscriber answers, and, additionally, a service for providing various sounds corresponding to the 
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characteristics of the users, instead of the uniform ring-back tone, cannot be provided. 

Recently, a method of providing various pieces of advertising sounds, instead of the above- 
described uniform ring-back tone, has been proposed. However, this method is implemented in 
such a way that it provides a specific advertising sound selected by a communication network service 
5 provider to an originator without the right of choice of a subscriber, and then enables the originator to 
call wittiout charge for a predetermined period of time after that Therefore, this method is also 
problematic in that the originator cannot determine whether a connection error occurs until a 
terminator answers, and, additionally, a service for providing various sounds corresponding to the 
characteristics of users, instead of the uniform ring-back tone, cannot be provided. 
10 In order to solve these problems, a subscriber-based ring-back sound service method of 

providing a specific sound registered or selected by a terminating subscriber to an originator, instead 
of a typical ring-back tone, was proposed by the present ^licant, w4uch is described with reference 
to FIG. 1. 

FIG. 1 is a flowchart of a conventional subscriber-based ring-back sound service method, 
15 If an arbitrary originator requests a call connection by dialing a subscriber of tiie subscriber-based 
ring-back sound service (hereinafter, referred to as a terminating subscriber), a corresponding 
Originating Mobile Switching Center (0_MSC) 3 1 requests terminating location information fi-om a 
Home Location Register (HLR) 1 0 (location request) at step S 1 0 1 . 

The HLR 10 requests routing information fiom a terminating MSG (T_MSC) 32 in 
20 response to the request (routing request) at step SI 02. The TJVISC 32 responds to the routing 
request by providing the routing information (that is. Temporary Local Directory Number: TLDN) 
to the HLR 10 at step S103. 

The HLR 10 responds to step SI 01 by sending ttie routing information to the 0_MSC 31 
at step SI 04. Therefore, the 0_MSC 31 requests the connection of a trunk (or designated as 
25 Integrated Services Digital Network User Part: ISUP) call fi-om tfie T_MSC 32 on tiie basis of flie 
routing information, tiiereby establishing a traflBc channel between the 0_MSC 3 1 and tiie T_MSC 
32atstepS105. 

Then, the T_MSC 32 checks a state of the temiinating subscriber using radio paging vs4ien 
receiving tiie ISUP call connection request at step S105 at step SI 06. When a response to the 
30 paging is received Scorn a corresponding terminating terminal (not shown) at step S107, the T_MSC 
32 detemiines whether the terminator is a service subscriber and whetiier the service is activated if 
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the tenninator is a service subscriber with reference to service setting information stored in the 
T_MSC 32. In this case, if ttie terminator is the service subscriber and the service is activated, the 
T_MSC 32 requests an ISUP call connection fix)m an intelligent peripheral 50 to establish a trafiBc 
channel between the T_MSC 32 and the intelligent peripheral 50, and to provide terminating and 
5 originating phone nmnbers to the intelligent peripheral 50 at step S 1 08. 

As a result of tibe above operation, traffic channels are established among the p_MSC 3 1 , 
the T_MSC 32 and the intelligent peripheral 50. 

The intelligent peripheral 50 requests a ring-back sound code from an intelligent peripheral 
server 70 on the basis of the originating and terminating phone numbers at step SI 09. The 

10 intelligent peripheral server 70 responds to step SI 09 by searching for the ring-back sound code 
preset in connection with the orig^iatii^ and terminating phone numbers according to the request 
and sending the searched ring-back sound code to the inteUigent peripheral 50 at step SllO. The 
intelligent peripheral 50 transmits a ring-back sound corresponding to the received ring-back sound 
code instead of a ring-back tone to the originator through the trafiBc channel at step Sill. 

15 If the terminating subscriber answers the call while the ring-back sound is transmitted 

instead of the ring-back tone as described above, and then the T_MSC 32 recognizes the answer of 
the terminating subscriber, the T_MSC 32 requests the release of the ISUP call from the intelligent 
peripheral 50 to allow the intelligent periphoral 50 to release the call at step SI 12. Simultaneously, 
the T_MSC 32 enables telephone conversation between the originator and the tenninadng subscriber 

2 0 through the traffic channel established between the T_MSC 32 and the 0_MSC 3 1 at step S 1 1 3 . 

However, in the above-described subscriber-based ring-back sound service method, the 
MSCs generally limit a time for which a typical ring-back tone is transmitted to a preset time. 
Therefore, the conventional service method is problematic in that, if the preset time is longer than a 
time for which a ring-back sound stored in the intelligent peripheral is played, muting occurs for the 

25 time difference between them, thus causing the originator to recognize the muting through the 
originating mobile terminal. 

In the mean time, vAien a specific fiinction is performed for the purpose of trunk 
management, the saving of trunk resources is a key point. 

However, since the number of subscribers is small vsdien initiating the service, one or a few 

30 intelligent peripherals 50 are located in the center of a service area, and a plurality of MSCs 31 and 
32, distributed across the country, share one or a few intelligent peripherals 50. Therefore, there is a 
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problem in that, as the number of subscribers increases, a phenomenon in which the plurality of 
MSCs concentrically and excessively occupy trunk resources connected to the one or a few 
intelligent peripherals may occur, thereby causir^ a service intermptioa 

Further, in order for a subscriber to ascertain his or her own ring-back sound or a another 
5 subscriber' ring-back sound in the above-described subscriber-based ring-back sound service 
method, the subscriber must hear a ring-back sound provided instead of a typical ring-back tone, as 
in the case of the procedure of step SI 09, by placing a call to a corresponding subscriber using a 
desired ring-back sound. 

Therefore, the above-described service method is disadvantageous in that, even though a 
10 user only desires to ascertain a ring-back sound without placing a call, unnecessary trunk resources 
are occupied and then wasted from the standpoint of the network, and unnecessary telephone 
conversation is made from the standpoint of the subscriber. 

Disclosure of the Invention 

16 

Accordingly, the present invention has been made keeping in mind the above problems 
occurring in the prior ait^ and an object of the present invention is to provide a method of managing a 
trunk to provide a ring-back sound in a subscriber-based ring-back sound service, ^diich prevents 
muting. 

20 Another object of the present invention is to provide a method of querying a ring-back 

sound in a subscriber-based ring*back sound service, which allows a mobile switching center to 
access an intelligent peripheral located closest thereto without passing through a gateway so as to 
save trunk resources when the subscriber-based ring-back sound service is provided, thus preventing 
mobile switching centers from excessively occupying trunk resources. 

25 A fiirther object of the present invention is to provide a method of ascertaining a ring-back 

sound in a subscriber-based ring-back sound service, which enables a subscriber to ascertain his or 
her own ring-back sound or another subscriber's ring-back sound without occupying unnecessary 
trunk resources or without placing a call in the subscriber-based ring-back sound service. 

In order to accomplish the above object, the present invention provides a method of 

30 managing a trunk to provide a ring-back sound in a subscriber-based ring-back sound service, the 
ring-back sound service method including the steps of a) a home location register providing first 
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information indicating whetiier a ring-back tone preset in the home location register is substituted and 
second information for perfonning routing to intelligent peripheral means to a corresponding 
terminating mobile switching center vAvsn a location of a terminating subscriber is revered; b) the 
terminating mobile switching center providing a ring-back tone to an arbitrary originator or 
requesting a connection of a trunk call fix)m the intelligent peripheral means according to the first and 
second information, vsAien the terminating mobile switching center recognizes a call connection 
request transmitted fiom the arbitrary originator to the terminating subscriber; c) the intelligent 
peripheral means searching for a ring-back sound preset with respect to the terminating subscriber 
after connecting the trunk call in response to the trunk call connection request, and providing the 
searched ring-back sound to the originator instead of the ring-back tone through the trunk-connected 
tenninating mobile switching center, the trunk management method comprises the steps of the 
terminating mobile switehing center requesting a release of the connected trunk call fix)m the 
intelligent peripheral means when an answer of the terminating subscriber is recognized or vsdien a 
first predeterrriined period of time has elapsed from a time when it is recognized that the searched 
ring-back soiind is provided to the originator; and the intelligent peripheral means requesting a 
release of the connected trunk call fiom the terminating mobile switching center when a second 
predetermined period of time has elapsed fiom a time when the ring-back sound begins to be 
provided. . 

Preferably, the first and second predetermined period of times are set in consideration of a 
ring-bSck tone transmission time preset in the terminating mobile switching center, and a length of 
the ring-back sound. Preferably, the length of the ring-back sound is an average length of all ring- 
back sounds included in the intelligent peripheral means. Preferably, the second predetOTnined 
period of time is set to be equal to or longer than the first predetermined period of time* 

■Further, the present invention provides a method of querying a ring-back sound in a 
subscriber-based ring-back sound service, in which routing fiom at least one intelligent peripheral to 
at least one intelligent peripheral server is performed to query a ring-back sound in a subscriber-based 
ring-back sound service process, the intelligent peripheral being constructed in such a way that a 
plurality of intelligent peripherals are installed according to mobile switching centers or mobile 
switching center groups to allow one or more adjacent mobile switching centers to be directly trunk- 
connected to one of the intelligent peripherals according to ^gular routing information, and the 
intelligent peripheral server being constmcted in such a way that ring-back sound codes 
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corresponding to ring-back sounds stored in the intelligent peripherals are stored in the intelligent 
peripheral server to be preset and registered according to subscribers, and a plurality of intelligent 
peripheral servers are installed according to phone numbers of subscriber terminals, prefix numbers 
thereof, prefix number groins thereof, or main working areas of the subscribers to correspond to 
5 information of the subscribers, the method comprising the steps of a) when a request for a trunk call 
connection that allows a ring-back sound preset and registered with respect to a terminating terminal 
to be transmitted to an origirmting terminal instead of a typical ring-back tone according to routing 
information to a corresponding intelligent peripheral provided from the home location register, is 
received fi-om a corresponding mobile switching center, the corresponding intelligent peripheral 

10 searching for routing information to one among the plurality of intelligent peripheral servers 
depending on information of the terminating subscriber provided fix)m the trunk-connected 
cone^nding mobile switching center, and b) the corresponding intelligent peripheral performing 
routing to the corresponding intelligent peripheral server depending on ttie searched routing 
information and querying and obtaining a code of a corresponding ring-back sound depending on the 

1 5 information of the terminating subscriber. 

Further, the present invention provides a method of ascertaining a ring-back sound in a 
subscriber-based ring-back sound service, which allows a^subscriber to ascertain his or her own ring- 
back sound or another subscriber's ring-back sound substituting for a typical ring-back tone using an 
automatic response service unit having a variety of ring-back sounds as specific sounds to 

20 correspond to code information when ttie subscribed-based ring-back sound service for providing a 
terminating subscriber's desired specific sound instead of the ring back tone is implemented, the 
automatic response service unit performing the steps of a) obtaining information of an arbitrary 
second subscriber using a ring-back sound to be ascertained while communicating with a mobile 
terminal of a first subscriber connected to the automatic response service unit through a mobile 

25 communication network depending on a preset scenario; b) requesting and obtaining code 
information corresponding to the second subscriber information fi*om an intelligent peripheral server 
while communicating with the intelligent peripheral server having the code information to 
correspond to the subscriber information; and c) transmitting a ring-back sound provided to 
correspond to the obtained code information to the mobile terminal of the first subscriber. 

30 Preferably, the ring-back sound may finther comprise the step of d) changing code 

information corresponding to the first subscriber information to code information corresponding to 



6 



wo 2004/023833 



:T/KR2003/001587 



Ihe second subscriber information while communicating witfi the intelligent peripheral server, when 
a request for change of the transmitted ring-back sound is received fiom the mobile terminal of the 
first subscriber depending on the scenario. 

Preferably, the subscriber information is a phone number of a mobile terminal of each 
subscriber. Preferably, the ring-back sound ascertainment method may further comprise the step of 
authenticating the first subscriber depending on an originating number fi-om the mobile terminal of 
flie first subscriber. Preferably, the automatic response service unit and the intelligent peripheral 
server communicate with each other through the Internet 

Brief Description of the Drawings 

The above and other objects, features and other advantages of the present invention will be 
more clearly understood fiiom the following detailed description taken in conjunction vsdth the 
accompanying drav^gs, in which: 

FIG. 1 is a flowchart of a conventional subscriber-based ring-back sovind service method; 

FIG. 2 is a block diagram of a subscriber-based ring-back sound service apparatus to which 
a subscriber-based ring-back sound service method according to the present invention is applied; 

FIG. 3 is a flowchart showing a service subscription procedure in the subscriber-based 
ring-back sound service method according to the present invention; 

FIG. 4 is a flowchart showing a service change/addition procedure in tiie subsaiber-based 
ring-back sound service method according to tiie present invention; 

FIG. 5 is a flowchart showing a service cancellation procedure in the subscriber-based ring- 
back sound service method according to the present invention; 

FIG. 6 is a flowchart of a method of managing a trunk to provide a ring-back sound in tiie 
subscriber-based ring-back sound service mefliod according to tiie present invention, wherein tiie 
trunk management metiiod is an actual service procedxire performed after the procedures of FIG. 3 
and/or FIG. 4 are completed; 

FIG. 7 is a view showing a format of an additional service setting message transmitted 
firom a home location register to a terminating mobile switching center in the subscriber-based ring- 
back sound service method according to the present invention; 

FIG. 8 is a flowchart of a conventional subscriber-based ring-back sound service method 
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using an originating mobile switching center previously proposed by the present applicant; 

FIG. 9 is a view showing an example of a network connection among mobile switching 
centers, an intelligent peripheral and an intelligent peripheral server of FIG. 2 according to the present 
invention; 

FIG. 10 is a flowchart of a method of querying a ring-back sound in the subscriber-based 
ring-back sound service method according an embodiment of the present invention; 

FIG. 1 1 is a view showing the constmction of a first database of the intelligent peripheral 
according to the present invention; 

FIG. 1 2 is a view showing the construction of a database of the intelligent peripheral server 
according to the present invention; 

FIG. 13 is a view showing the constmction of a second database of the intelligent 
peripheral according to the present invention; 

FIG. 14 is a view showing the basic constmction of an apparatus for implementing a 
method of ascertaining a ring-back sound in the subscriber-based ring-back sound service on the 
basis of the apparatus of FIG. 2 according to an embodiment of the present invention; 

FIG. 15 is a flowchart of the method of ascertaining a ring-back sound in the subscriber- 
based ring-back sound service according to the einbodiment of the present inventior^ 

FIG. 16 is a view showing the constmction of the database of the intelligent peripheral 
server according to the present invention; and 

FIG. 17 is a view showing the constmction of the database of the intelligent peripheral 
according to the present inventiorL 
<E)escription of the numerals on the main parts of the drawings> 
10: home location register 20: No. 7 network 

31,32: mobile switching center 40, 90: gateway 

50: intelligent peripheral 60: Intemet 

70: intelligent peripheral server 80: subscriber database 

100: Web server 55: automatic response service unit 



Best Mode for Carrsdng Out the Invention 
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Reference should now be made to the drawings, in which the same reference numerals are 
used throughout the different drawings to designate the same or similar components. 
-Trunk management method- 

Hereinafter, a method of managing a trunk to provide a ring-back sound in a subscriber- 
based ring-back sound service according to a preferred embodiment of the present invention will be 
described in detail with reference to the attached drawings. 

FIG. 2 is a block diagram of a subscriber-based ring-back sound service apparatus to which 
a subscriber-based ring-back sound service method according to the present invention is qjplied. 
As shown in FIG. 2, the service apparatus includes a Home Location Register (HLR) 10; Mobile 
Switching centere (0_MSCAn.R: visitor Lx)cation Register, and T^MSCA^LR) 31 and 32 
communicating with the HLR 10 tiiroi^ a Signaling Transfer Protocol (STP)-based No. 7 network 
20; an Intelligent Peripheral (BP) 50 connected to the No. 7 network 20 Arough a gateway (Cellular 
Gateway System: CGS) to communicate with both the 0_MSCA^LR 3 1 and the TJASC/VLR 32 
through the gateway 40; an IP server 70 for performing data communication with the IP 50 through 
the Internet 60; a subscriber database 80 connected to the HLR 10 through the Internet 60; and a 
Web server 100 connected to the Interriet 60 through a gateway 90 to communicate with both the IP 
50 and the IP server 70. 

The HLR 10 has all functions as a conventional network component, and additionally has a 
fimction of presetting and storing first information indicating v^ether a ring-back tone is substituted 
and second information for performing routing to the DP 50 as profile information of a terminating 
subscriber. The profile information is preset and stored as additional service subscription 
information of the terminating subscriber profile. 

The MSCs 31 and 32 have all fiinctions as the conventional network components, and 
additionally have fimctions of receiving and storing the preset first and second information while 
communicating with the HLR 1 0 at the time of registering the location of the terminating subsariber, 
receiving a ring-back sound for substituting for a typical ring-back tone v^le communicating with 
the IP 50 on the basis of the first and second information when a call connection to the terminating 
subscriber is requested, and providing the received ring-back sound to a corresponding ori^nator 
instead of the ring-back tone. 

The IP 50 stores a variety of ring-back sounds, and is characterized in that it is connected to 
the MSCs 3 1 and 32 through tiie gateway 40 and provides the stored ring-back sound to the MSCs 
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3 1 and 32 while communicating therewith. 

The IP server 70 has a fiinction of communicating with the IP 50 through the Internet 60 to 
specify the types of ring-back sounds, which the BP 50 must provide to the MSCs 3 1 and 32, on the 
basis of the combinations of identification information of terminating subscribers requested to 
connect calls, identification information of originators corresponding thereto and/or time slot 
information when call connections are requested. For example, various types of ring-back sounds 
can be specified according to originator, originator group, originator age, gender, occupation, and/or 
call originating time slot and the like. For example, when the IP server 70 assigns respective codes 
to various ring-back sounds stored in the DP 50, and a terminator selects originators, originator 
groups, call originating time slots, etc., when subscribing to the service or changing his or her 
infonnation, and specifies ring-back sounds corresponding to the selected items, the IP server 70 has 
a plurality of pieces of information on the specified ring-back sounds in the form of a table. 
Therefore, the DP server 70 controls the IP 50 to provide a corresponding ring-back sound to an 
ori^nating MSG on the basis of the table information. 

The Web server 1 00 is connected to the IP 50 or the IP server 70 through the Internet 60 to 
add a ring-back sound to the IP 50, or change information (specific originator, originator group, call 
originating time slot, etc.) required to specify ring-back sounds by the IP server 70 and ring-back 
sound codes corresponding thereto. Such an addition and change function can be performed by the 
subscriber through a Web page provided fix)m the Web server 1 00. 

The operation of the service apparatus of FIG. 2 is described in detail. 

If a terminating user, desiring to use a service that transmits a specific ring-back sound, 
applies for the ring-back sound service to a service provider to which the terminating user belongs, 
the terminating user is registered as a subscriber in the subscriber database 80 of the service provider. 
The subscriber database 80 registers the terminating subscriber for the service in the HLR 10 which 
is a component within the network. The HLR 10 sets a corresponding service in a subscriber 
database provided tiierein. Further, the HLR 1 0 sends service information obtained when a location 
registration procedure occurs, and routing data for establishing a call to the IP 50, to a corresponding 
MSG 3 1 or 32 cunentiy performing a mobile service (that is, a serving MSG). The T_MSG 32 sets 
the received service information and routing data in corresponding subscriber service data. 

Therefore, if an originator requests a call setup fix>m a corresponding terminating 
subscriber, the T_MSG 32 recognizes that a specific ring-back sound transmitting service is set on 



10 



wo 2004/023833 




:T/KR2003/001587 



flie basis of the set service infonnadon, connects a call to the IP 50 using the routing data, and, 
simultaneously, informs the terminating subscriber that an incoming call is terminated (paging). At 
this time, the IP queries the IP server 70 which ring-back sound is set by a corresponding subscriber, 
in communication with the IP server 70. The IP server 70 sends a code corresponding to a ring- 
back sound specified by the subscriber to the IP 50. The DP 50 transmits the ring-back sound 
corresponding to the code to the originator, instead of a typical ring-back tone, thus enabling the 
originator to hear tiie ring-back sound until the terminating subscriber answers. When the 
terminating subscriber receives the incoming call, the TJVlSC 32 releases a call channel established 
with the IP 50, and connects the originator and the terminating subscriber to enable telephone 
conversation between them. 

Now, tfie trunk management method to provide a ring-back sound in the subscriber-based 
ring-back sound service applied to the present invention is described in detail. In fliis case, ance the 
trunk management method is applied to the subscriber-based ring-back sound service apparatus, it is 
described in parallel to the operation of the service apparatus of FIG. 2. 

FIG. 3 is a flowchart showing a service subscription procedure in the subscriber-based 
ring-back sound service method according to the present inventioa 

If there is any request for subscribing to tjie service of the present invention, that is, the 
subscriber-based ring-back sound service, at step S301, information indicating that a corresponding 
applicant (that is, a phone number of the applicant) is subscribed to the ring-back sound service in 
response to the request is stored in the subscriber database 80. In addition, subscription information 
(including the phone number) is sent to the HLR 10 from tiie database 80 at step S302. Therefore, 
the information indicating that the applicant is subscribed to the service of the present invention is set 
in corresponding subscriber profile of the HLR 10 at step S303. Further, new subscriber 
information, including a phone number of a new subscriber, die type of ring-back sound selected by 
the subscriber and the like, is sent fix)m die database 80 to the IP server 70 when the applicant 
subscribes to the service at step S304. The IP server 70 assigns a code of the selected ring-back 
sound in connection with the phone number of the new subscriber on the basis of the received new 
subscriber information at step S305. 

Meanwhile, if information, specifying ring-back sounds to transmit different ring-back 
sounds according to originators, originator groups, and call originating time slots with respect to the 
corresponding terminating subscriber, is included in the new subscriber information at step S305, die 
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IP server 70 assigns ring-back sound codes differently according to classified items. 

Thereafter, if any location registration request message (Registration Notification) is 
received fix)m the T_MSC 32 at step S306, the HLR 1 0 determines whether the location re^stration 
request is received 6om a subscriber to the service of the present invention (that is, wAiether a 
terminal requesting the location registration is subscribed to the service of the present invention) by 
checking the subscriber profile at step S307. If the location registration request is not received firom 
a subscriber, the HLR 10 sends only a response message to the location registration to the T_MSC 
32 at step S308-1 . On the contrary, if the location registration request is received fi-om a subscriber, 
the HLR 10 includes the service setting information of the present invention and routing information 
to the IP 50 (for example, a number for enabling the T_MSC 32 to perform routing to the IP 50: 
RoutingDigits) in the response message to the location registration, and sends the response message 
to the T_MSC 32, thxis enabling the T_MSC 32 to have the service setting information and the 
routing information at step S308-2. 

An embodiment of a method of sending the service setting information is described below. 
As shown in FIG. 7, a reserve field of an additional service parameter (CallingFeatureIndicator2) is 
used as a ring-back tone field (Specific RingBackTone: SRBT), which is represented by 2-bit data. 
For example, data "10" indicates that a corresponding terminal is subscribed to the service, but the 
service is not activated, and data "1 1" indicates that a corresponding terminal is subscribed to the 
service and the service is activated. Such service setting information is included in the response 
messE^e to the location registration, which is sent fix3m the HLR 1 0 to the T_MSC 32 . 

For Inference, a VMSB field, a VMSU field, a VMSN A field, an FMSN A field, an FMSB 
field, an FMSU field, an MC field, a CC field, and an MUDN field of FIG. 6 indicate additional 
services represented by 2-bit data, respectively. The above fields indicate a Voice Mail Service 
Busy state, a Voice Mail Service Busy Unconditional state, a Voice Mail Service Busy No Answer 
state, a Fax Mail Service No Answer state, a Fax Mail Service Busy state, a Fax Mail Service 
Unconditional state, a Multi-Call state, a Conference Call, and a Multiple Unit Directoiy Number, 
respectively. 

FIG. 4 is a flowchart shovsong a service change/addition procedure in the subscriber-based 
ring-back sound service method according to the present invention. 

As described above, if a subscriber subscribed according to the procedure of FIG. 3 
accesses the designated Web server 100 using a Personal Computer (PC) or the like, tiie Web server 
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1 00 provides a Web page in vv4iich information can be changed/added with respect to the service of 
the present invention to a screen of the PC. 

Therefore, if the subscriber enters his or her phone number through the Web page, and 
then requests the Web server 100 to change a ring-back sound by selecting one from a list of a 
plurality of ring-back sounds prestored in the IP 50 at step S401, the Web server 100 requests the DP 
server 70 to change the ring-back sound at step S402, The IP server 70 deletes the code of a ring- 
back sound, set before in connection with the subscriber (phone number), according to the request, 
and stores the code of the newly selected ring-back sound in connection with the subscriber, thus 
transmitting the selected ring-back sound to an originator placing a call to the subscriber, instead of a 
typical ring-back tone, at step S403. 

In the meantime, if the subscriber requests the Web server 100 to add a ring-back sound by 
attaching a voice message file, a logo file or a specific music file personally produced or obtained by 
tiie subscriber to his or her phone number and sending the phone number with the file attached 
thereto to the Web server 1 00 after selecting a ring-back sound addition through the Web page at step 
S404, the Web server 100 requests the IP 50 to add the ring-back sound at step S405. The IP 50 
obtains the attached file as an additiorial ring-back sound according to the request at step S406. 
Simultaneously, the IP server 70 controls the code of the additional ring-back sound to be linked to 
the corresponding subscriber phone number at stq) S407. 

FIG. 5 is a flowchart showing a service cancellation procedure in the subscriber-based ring- 
back sound service method according to the present invention. ; 

If any cancellation request is received fiom the subscriber to the service of the present 
invention, that is, the subscriber-based ring-back sound service, at step S501, the subscriber database 
80 is updated to allow the subscription of the requesting subscriber (the phone number of the 
requesting subscriber) to be canceled according to the cancellation request. In addition, cancellation 
information (including the phone number) is sent fiom the database 80 to the HLR 10 at step S502. 
The HLR 10 updates corresponding subscriber profile so that the subscriber cancels the service at 
step S503. Further, the cancellation infoimation including tfie phone number of the canceling 
subscriber (that is, subscriber deletion information) is sent fiiom tiie database 80 to the EP server 70 
when the subscriber cancels the service at step S504. The IP server 70 deletes the ring-back sound 
code assigned at step S305 on the basis of the received cancellation information at step S505. 

FIG. 6 is a flowchart of a method of managing a trunk to provide a ring-back sound in the 
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subscriber-based ring-back sound service method according to the present invention. In this case, 
the trunk management method is an actual service procedure performed after the procedures of FIG. 
3 and/or FIG. 4 are completed. 

If an arbitraiy originator requests a call connection by dialing a service subscriber of the present 
invention (hereinafter, refened to as terminating subscriber), a corresponding p_MSC 31 requests 
tenninating location information fix>m the HLR 10 (location request) at step S601 . 

The HLR 10 requests routing information from the T_MSC 32 in response to the request 
(routing request) at step S602. Therefore, the T_MSC 32 responds to tiie request by providing the 
routing information (that is, TLDN) to tiie HLR 1 0 at step S603. 

The HLR 10 responds to step S601 by sending the routing information to the 0_MSC 3 1 
at step S604. Therefore, the 0>ISC 3 1 requests an ISUP call connection from the T_MSC 32 on 
the basis of the routing information, thereby establishing a traflSc channel between the 0_MSC 31 
and the T_MSC 32 at step S605, 

Then, the T_MSC 32 checks the service setting information of the present invention stored 
therein (the information received and stored at step S308-2 of FIG, 3 and indicated in the SRBT field 
of FIG. 7). That is, if tiie SRBT field indicates "1 1 the T_MSC 32 recognizes tiiat a terminator is 
a service subscriber of the present invention and the service is activated. Therefore, the T_MSC 32 
requests the connection of an ISUP call from the IP 50 on the basis of the routing information 
received and stored at step S308-2 of FIG. 3, tiiereby establishing a traffic channel betwe^ tiie 
T_MSC 32 and the IP 50, and, simultaneously, providing tiie terminating and originating phone 
numbers to the DP 50 at step 8606. According to the result of step S606, trunk channels are 
established among tiie 0_MSC 3 1 , the T^MSC 32 and tiie IP 50. 

The IP 50 requests a ring-back sound code fix)m the IP server 70 on the basis of tiie 
received terminating and ori^nating phone numbers at step S607. The IP server 70 responds to 
step S607 by searching for a ring-back sound code designated in connection with the received 
tOTninating and originating phone numbers according to the request, and sending the searched ring- 
back sound code to tiie IP 50 at step S608. The IP 50 transmits a ring-back sound corresponding to 
die ring-back soxrnd code to the originator flirough the established trunk instead of a progress tone 
and a typical ring-back tone at step S609. 

If the terminating subscriber answers tiie call wlule tiie corresponding ring-back sound is 
transmitted instead of the ring-back tone as described above and tiien the T_MSC 32 recognizes the 
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answer of the terminating subscriber, the T_MSC 32 requests the release of the ISUP call fix)m the IP 
50 to allow the IP 50 to release the call at step S610. Simultaneously, the T_MSC 32 enables 
telephone conversation between the origjnator and the tominating subscriber through the traffic 
channel established between the T_MSC 32 and ihe 0_MSC 3 1 at step S61 1 . 

Further, in order to prevent the occurrence of a situation in which the terminating 
subscriber is out of a service area to be incapable of answering paging (No Page Response: NPR) or 
incapable of receiving the paging (No Answer: NA) while the corresponding ring-back sound is 
transmitted instead of the ring-back tone as described above at step S610, the T_MSC 32 and the IP 
50 can be operated in the following manner. That is, even though the TJMSC 32 does not 
recognize tiie answer of the terminating subscribe like Ihe above case, the T_MSC 32 requests the 
release of tfie connected ISUP call fiom the IP 50 if a first predeteraiined paiod of time has elapsed 
fiom the time when it is recognized that die corresponding ring-back sound is provided to the 
originator, thereby releasing the ISUP call at step S612. Further, at step S612, even though a 
request for the release of the ISUP call is not received from the T_MSC 32, the IP 50 requests the 
release of the connected ISUP call from the T_MSC 32 after a second predetermined period of time 
has elapsed from the time wheri tiie ring-back sound begins to be povided, thus releasing the ISUP 
caU. 

That is, the request for the ISUP call release at step S610 is required for a caU release 
procedure fiom the T_MSC 32 to fte IP 50 when the temiinating subscriber answers the call vsMe 
the ring-back sound is provided. At this time, if the terminating subscriber cannot answCT ttie call 
for a certain period of time due to the NPR or NA, the T_MSC 32 requests the ISUP call release 
&om tiie IP 50 depending on a preset timer value (tiiat is, the first predetermined period of time). 

Generally, the first predetennined period of time is set to 40 to 50 seconds, but it may differ 
according to MSCs. Therefore, the IP 50 must continuously play and tiansmit the corresponding 
ring bade sound for the certain period of time before receiving the request message for the ISUP call 
release from the T_MSC 32. Further, the request for the ISUP call release at step S612 is required 
for a call release procedure when a request messe^e for tiie ISUP call release transmitted fijom tiie 
T_MSC 32 is lost, or v\^en the timer value, the first predetemiined period of time, is set to be long in 
a corresponding MSG to occupy tiie ISUP call witii die IP 50 for a long period of time. At tfiis 
time, if the request message for die ISUP call release is not received fixDm die T_MSC 32 widiin die 
second predetemiined period of time, die IP 50 saids die request message for die ISUP call release to 
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the T_MSC 32 when the second predetermined period of time has elapsed. 

The first and second predetermined period of times arc set in consideration of a ring-back tone 
transmission time preset in the T_MSC 32 and a length of a ring-back sound. Preferably, the length 
of a ring-back sound represents the average length of all ring-back sounds, and the second 
5 predetermined period of time is set to be equal to or longer than the first predetermined period of 
time. 

In the mean time, the subscriber-based ring-back sound service method according to the 
present invention enables a terminating subscriber to access the HLR 1 0 to change the service setting 
information of the present invention, set in the SRBT field of the HLR 10. For example, v^dien the 

1 0 terminating subscriber presses a specific key through his or her mobile terminal, the key information 
is sent to the HLR 1 0. The HLR 1 0 can change the 2-bit data indicated in the SRBT field on the 
basis of the key information. However, since an upper bit of the 2-bit data indicates wdiether a 
terminator is subscribed to the service of the present invention, it is set not to be changed. Further, 
since a lower bit thereof indicates wheflier the service is activated, it is set to be changed. That is, in 

15 the case of the subscriber, two types of data "10" and "1 1" may exist as data indicated in the SRBT 
field. Data "10" represents the inactivation of the service, and data "1 1" represents the activation of 
the service. At this time, the terminating subsoiber can finely change the data fiom "10" to " 1 1 ", or 
&om "11" to "10" depending on the selection of the specific key. Therefore, the terminating 
subscriber can determine whether to use the typical ring-back tone as it is, or to use a selected ring- 

2 0 back sound instead of the progress tone or the typical ring-back tone, at the subscriber's own will. 

Therefore, if data "10" is indicated in the SRBT field, tiie T^MSC 32 provides the typical 
ring-back tone to the originator even though the terminator is the service subscriber. 

-Ring-back sound query mefhod- 
25 Hereinafter, a method of querying a ring-back sound in the subscriber-based ring-back 

sound service according to a prefored embodiment of the present invention will be described in 

detail with reference to the attached drawings. 

FIG. 8 is a flowchart of a conventional subscriber-based ring-back sound service method 

using an originating mobile switching center previously proposed by the present applicant. This 
30 service method is disclosed in Korean Patent Application No. 10-2002-0047212 (9, Aug. 2002). 

For ease of understanding of the present invention, tiie constmction and operation of the conventional 



16 



wo 2004/023833 




:T/KR2003/001587 



service method is described in brief. 

First, if an arbitrary originator requests a call connection by dialing a subscriber of the 
subscriber-based ring-back sound service Qiereinafter, referred to as a terminating subscriber), a 
corresponding 0_MSC 31 requests temiinating location information from a HLR 10 (location 
5 request) at step S801. 

The HLR 10 requests routing infomiation from a T_MSC 32 in response to the request 
(routing request) at step S802. The T_MSC 32 responds to the routing request by providing the 
routing infonnation (that is, TLDN) to the HLR 10 at step S803. 

The HLR 10 responds to the step S201 by sending the routing information to the 0_MSC 
10 31. In this case, the HLR 1 0 determines whether a corresponding terminator is a service subscriber 
(that is, wliether a terminating terminal is subscribed to the ring-back sound service) by checking 
subscriber profile when responding at step S804. Thereafter, if the terminator is not a subscriber, 
tiie HLR 10 includes only TLDN information in a response mess^e to the terminating location 
information request and sends tfie response message to the 0_MSC 31 in the same manner as the 
15 conventional service method at step S805-1 . On the contrary, if the tenninator is a subscriber, the 
HLR 10 includes both service setting information and routing information to the intelligent 
peripheral 50 (for example, a number enabling the 0_MSC 31 to perform routing to the intelligent 
peripheral 50: RoutingDigits) in a response message, and sends the response message to the 0_MSC 
31atstepS805-2. 

2 0 The 0_MSC 3 1 may request the connection of a trunk (or designated as ISUP) call from 

only the T_MSC 32 on the basis of the response message provided from the HLR 10 according to 
the resvdts of step S805-1 or S805-2, thereby establishing a trafi&c channel between the OJvlSC 31 
and the T_MSC 32 at step S806. Alternatively, the 0_MSC 3 1 selectively and simultaneously 
may request the connection of an ISUP call from the intelligent peripheral 50, thus establishing a 

2 5 traffic channel between the 0_MSC 3 1 and the intelligent peripheral 50 at step S807. 

Then, if the traffic channel is established between the 0_MSC 31 and the intelligent 
peripheral 50 at step S807, the intelligent peripheral SO queries and requests a ring-back sound code 
from the intelligent peripheral server 70 on tiie basis of terminating and originating phone numbers at 
step S808. The intelligent peripheral server 70 responds to the step S808 by searching for the ring- 

30 back sound code preset in connection with the originating and terminating phone numbers in 
response to the request and sending the searched ring-back sound code to the intelligent peripheral 50 



17 



wo 2004/023833 




:T/KR2003/001587 



at step S809. The intelligent peripheral 50 transmits a ring-back sound comesponding to the 
received ring-back sound code instead of the ring-back tone to the originator through the traflfic 
channel at step S8 1 0. 

Finally, if the terminating subscriber answers the call >vhile the ring-back sound is 
5 transmitted instead of the ring-back tone as described above and then the 0_MSC 3 1 recognizes the 
answer of the terminating subscriber, the 0_MSC 31 requests the release of the ISUP call from the 
intelligent peripheral 50 to allow the intelligent peripheral 50 to release the call at step S811. 
Simultaneously, the 0_MSC 31 enables telephone conversation between the originator and the 
terminating subscriber through the traffic channel established between the T_MSC 32 and the 

10 0_MSC 31 at step S812. 

FIG. 2 is a block diagram of the subscriber-based ring-back sound service apparatus to 
which the subscriber-based ring-back sound service method according to the present invention is 
applied FIG. 2 is a block diagram of a subscriber-based ring-back sound service apparatus to which 
a subscriber-based ring-back sound service method according to the present invention is applied. 

15 As shown in FIG. 2, the service apparatus includes a Home Location Register (HLR) 10; Mobile 
Switching centers (0_MSCAa.R and T_MSCA^LR) 3 1 and 32 communicating with the HLR 10 
through a Signaling Transfer Protocol (STP)-based No. 7 network 20; an Intelligent Peripheral (IP) 
50 connected to the No. 7 networic 20 through a gateway (CGS) to communicate with botfi the 
O JVISCA^LR 3 1 and the T_MSCyVLR 32 through the gateway 40; an IP server 70 for perfonning 

20 data communication with the IP 50 through the Internet 60; a subscriber database 80 connected to the 
HLR 10 through the Internet 60; and a Web server 100 connected to the Intemet 60 throu^ a 
gateway 90 to communicate with botii the IP 50 and the IP server 70. 

The HLR 10 has all the functions of a conventional network component, and additionally 
has a function of presetting and storing first information indicating whether a ring-back tone is 

25 substituted and second information for performing routing to the IP 50 as profile information of a 
terminating subscriber. The profile information is preset and stored as additional service 
subscription information of the terminating subscriber profile. 

The MSCs 3 1 and 32 have all the fiinctions of tiie conventional network components, and 
additionally have functions of receiving and storing the preset first and second information vAnle 

3 0 communicating wdth the HLR 10 at the time of registering the location of the terminating subscriber, 
receiving a ring-back sound for substituting for a typical ring-back tone while communicating wdth 
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the IP 50 on the basis of Ihe first and second infonnation when a call connection to the tenninating 
subscriber is requested, and providing the received ring-back sound to a corresponding originator 
instead of the ring-back tone. As anotiier example (according to the method of FIG, 8), each of tiie 
MSCs 3 1 and 32 has functions of requesting a call connection fiom a corresponding T_MSC similar 
to the conventional method, and, simultaneously, requesting a call connection fix)m the IP 50 on the 
basis of the first and second information included in a terminating location infonnation response 
message, if receiving the terminating location infonnation response message from the HLR 10 while 
fimctioning as an 0_MSC. 

In the subscriber-based ring-back sound service method as shown in FIGS. I and 8, the IP 
50 is generally characterized in that it stores a variety of ring-back sounds therein, and it is connected 
to the MSCs 31 and 32 through the gateway 40 to provide the stored ring-back sounds to the MSCs 
3 1 and 32 while communicating tiierewith. However, in the present invention, the IP 50 is finther 
characterized in that several IPs ai^ locally dispersed to allow each IP to be directly trunk-connected 
to one or more adjacent MSCs on the basis of singular routing information without passing through a 
gateway (refer to a later description of FIG. 9). For these operations, each IP 50 stores ring-back 
sounds of all subscribers to correspond to codes. Additionally, the IP 50 identifies routing 
information to one of a plurality of IP servers on tiie basis of the information of a terminating 
subscriber provided fiom tiie trunk-connected corresponding MSC. In tiiis case, the plurality of IP 
servers are classified according to phone numbers of subscribers, prefix numbers thereof, prefix 
number groups thereof, or main working areas of subscribers. Then, the IP 50 performs routing to 
the corresponding IP server on the basis of the identified routing information, and thereafter queries 
and obtains a code of a ring-back sound on the basis of the information of the terminating subscriber. 

The IP server 70 has a fiinction of commimicating with the IP 50 through the Internet 60 to 
specify the types of ring-back sounds, which the IP 50 must provide to the MSCs 3 1 and 32, on tiie 
basis of tiie combinations of identification information of temiinating subscribers requested to 
connect calls, identification information of originators corresponding tiiereto and/or time slot 
information when call connections are requested. For example, various types of ring-back sounds 
can be specified according to originator, originator gnDup, originator age, gender, occupation, and/or 
call originating time slot. For example, when the IP server 70 assigns respective codes to various 
ring-back sounds stored in the IP 50, and a terminator selects originators, originator groups, call 
originating time slots, etc., when subscribing to the service or changing his or her information, and 
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specifies ring-back sounds corresponding to the selected items, the IP server 70 has a plurality of 
pieces of information on the specified ring-back sounds in the form of a table. In this state, the IP 
server 70 provides code information of a subscriber, queried by the IP 50, to the IP 50, thus enabling 
a ring-back sound corresponding to the code to be provided to the MSG 32. 

The Web server 1 GO is connected to the IP 50 or the IP server 70 through the Internet 60 to 
add a ring-back sound to the IP 50, or change information (specific originator, originator group, call 
originating time slot, etc.) required to specify ring-back sounds by the IP server 70 and ring-back 
sound codes corresponding thereto. Such an addition and change function can be performed by the 
subscriber through a Web page provided from the Web server 100. 

FIG. 9 is a view showing an example of a network connection among the MSGs 31 and 
32, the IP 50 and the IP server 70 of FIG. 2. As shown in FIG. 9, the IP 50, that is, IP #n, IP #(n+l), 
IP #(n+2) and IP #(nH-3) are locally dispersed to allow one or more adjacent MSGs to be directly 
trunk-connected to each IP on the basis of singular routing information. The IP #n, IP #(n+l), IP 
#(n+2) and IP#(n+3) locally dispersed in this way identify routing information to one of the IP server 
70, that is, IP server #n and DP server #(n-M), for example, installed in the center of a service area, on 
the basis of tiie information of terminating subscribers provided from trunk-connected MSGs 3 1 and 
32. 

In this case, die IP servers are classified according to the phone numbers of subscribers, 
prefix numbers thereof, prefix number groups thereof, or main working areas of subscribers by a 
system operator. Then, the IP 50 performs routing to the comesponding IP server 70 (one of the IP 
server #n and the DP server #(n+l)), tiirough the Internet 60 on the basis of the identified routing 
information, thus querying a code of a ring-back sound, 

FIG. 10 is a flowchart of a method of querying a ring-back sound in the subscriber-based 
ring-back sound service method according an embodiment of tiie present invention. For 
convenience of description, it is premised that a plurality of pieces of routing information fix)m the IP 
50 to the IP server 70 are classified according to prefix numbers of subscribers among the phone 
numbers of subscribers, prefix numbers thereof, prefix number groups thereof, or main working 
areas of the subscribers. 

First, if die 0_MSG 3 1 requests an ISUP call connection from the IP 50 (tiiat is, one of tiie 
IP #n, EP #(n+l ), DP #(n+2) and IP #(n+3) of FIG. 9) located close to tiie 0_MSG 3 1 or tiie T^MSG 
32 to establish a trunk channel between tiie O JvdSG 3 1 and tiie IP 50, as in tfie case of steps S 1 06 of 
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FIG. 1 and S807 of FIG. 8, at step S 1001 , the IP 50 searches a first database thereof, in v^ch pieces 
of routing infonnation to the BP server 70 are classified and stored according to prefix numbers of 
subscribers as shown in FIG. 1 1, for routing infonnation corresponding to a prefix number of a 
terminating subscriber on the basis of a phone number of the terminating subscriber provided at step 
SlOOl. At this time, if the phone number of the tenninadng subscriber is "293-xxxx", the IP 50 
identifies and searches for routing information corresponding to the prefix number "293", that is, 
routing information to the IP server #n, at step SI 002. 

The IP 50 perfonns routing to the IP server 70, that is, IP server #n, according to the 
identified routing information, and then queries the IP server 70 about a ring-back sound code and 
requests the ring back sound code, on the basis of the phone numb^ information of the terminating 
subscriber at step S 1 003. 

The IP server 70 (IP server #n) searches a database thereof, in vMch a plurality of pieces of 
code information are stored in connection with subscriber phone numbers as shown in FIG. 12, for a 
ring-back sound code "07" corresponding to the phone number of the terminating subscriber "293- 
xxxx" in response to the request at step SI 003 at step SI 004. The IP server 70 responds to step 
S1003 by sending the searched ring-back sound code "07" to the IP 50 at step S1005. 

The IP 50 searches a second database thereof, in vAdch ring-back sound codes and ring- 
back sounds are stored to correspond to each other as shown in FIG. 13, for a ring-back sound #7 
conesponding to the ring-back soimd code "OT' received at step SI 005 at step S1006. The EP 50 
transmits the ring-back sound #7 instead of the ring-back tone to a corresponding originator through 
a traflSc channel established between the OJVlSC 3 1 and the IP 50 at step S 1 007, 

-Ring-back sound ascertainment method- 

Hereinafler, a method of ascertaining a ring-back sound in the subscriber-based ring-back 
sound service according to a preferred embodiment of the present invention will be described in 
detail with reference to the attached drawings. 

The service apparatus of FIG. 2 is used as an apparatus for implementing the ring-back 
sound ascertainment method of the present invention. Therefore, since a description of the 
construction and operation of the service apparatus of FIG. 2 is the same as that of the above- 
described trunk management method, it is omitted. 

FIG. 14 is a view showing the basic constmction of an apparatus for implementing the 
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ring-back sound ascertainment method in the subscriber-based ring-back sound service according to 
an embodiment of the present inventioa In this case, since the ring-back sound ascertainment 
method is implemented on the basis of the service apparatus of FIG. 2, the same reference numerals 
are used throu^out FIGS. 2 and 14 to designate the same or similar components. 
5 As shown in FIG. 14, the apparatus includes MSCs 3 1 and 32 which are nodes of a mobile 

communication network; the IP server 70; and an Automatic Response Service (ARS) unit 55. The 
ARS unit 55 has a variety of ring-back sounds to correspond to code information, the same as the IP 
50 of FIG. 2. Further, the ARS unit 55 obtains designated information (for example, an originating 
phone number of a corresponding subscriber which is information of the subscriber that uses a ring- 

10 back sound to be heard) vMle communicating with mobile terminals (not shown) of subscribers 
connected to the ARS irnit 55 through the MSCs 31 and 32 depending on a preset ARS scenario. 
Further, the ARS unit 55 authenticates the connected subscribers according to the obtained 
information, and requests and obtains a desired code fiiom the IP server 70 while communicating 
wdth the IP server 70 through the Internet 60. Moreover, the ARS unit 55 requests the IP server 70 

15 to change the codes of the connected subscribers depending on the selection of the connected 
subscribers based on the scenario. 

FIG. 15 is a flowchart of the method of ascertaining a ring-back sound in the subscriber- 
based ring-back sound service according to the embodiment of die present invention. Since the 
ring-back sound ascertainment method is applied to the apparatus of FIG. 14, it is described in 

2 0 parallel to the operation of die apparatus. 

If a first subscriber's mobile terminal (not shown) is connected to the ARS unit 55 through 
an originating MSG 3 1 or 32 (hereinafter, it is premised that the originating MSG is the 0_MSC 3 1 ) 
at step SI 501, the ARS unit 55 makes queries on the basis of a preset scenario, and the first 
subscriber answers the queries through the input of a key on the mobile terminal or another means at 

25 step SI 502. Through such a query/answer procedure, the ARS unit 55 obtains phone number 
information of an arbitrary second subscriber (the second subscriber may be the same as the first 
subscriber), selectively input fix)m the first subscriber's mobile terminal, as preset required 
infomiation, and, simultaneously, obtains an originating phone number fiom the first subscriber's 
mobile terminal, that is, the phone number of the first subscriber's mobile terminal, at step S 1 503 . 

30 For example, the ARS unit 55 obtains the originating phone number provided from the 

0_MSC 31, that is, the phone number of the first subscriber's mobile terminal, simultaneously with 
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the connection to the first subscriber's mobile terminal at step SI 501. Additionally, the ARS unit 
55 sends a voice message, such as "please enter a subscriber's phone number using a ring-back 
sound that you want to ascertain", to the first subscriber's mobile terminal at step S 1 502. If the first 
subscriber hears the voice message received through his or her mobile temwnal and enters the phone 
5 number of the second subscriber's mobile terminal using keys according to the voice message, the 
ARS unit 55 receives and obtains the phone number information entered using keys at step 81 503. 

Then, the ARS unit 55 requests a corresponding ring-back sound code fi-om the IP server 
70 by querying the code information corresponding to the phone number information of the second 
subscriber, on the basis of the phone number information of the second subscriber among the phone 

1 0 number information of the first and second subscribers obtained at step S 1 503. 

The IP server 70 responds to the request of step S1504 by searching the database thereof 
constructed as shown in FIG. 16 for code information stored to correspond to the phone number of 
the second subscriber in response to the request, and providing the searched code information to the 
ARS unit 55 at step SI 505. For example, if the second subscriber's phone number is "293-xxxx", 

15 the IP server 70 provides code information *'07" stored to correspond to the phone number to the 
ARS unit 50. 

The ARS unit 55 searches the database thereof constructed as shown in FIG. 1 7 for a ring- 
back sound #7 as a ring-back sound stored to correspond to the code information on the basis of 
the code information "07' provided fi-om the DP server 70 at step SI 505, and transmits the searched 

20 ring-back sound #7 to the first subscriber's mobile terminal through the MSG 3 1 to enable the first 
subscriber to hear the ring-back sound #7 at step SI 506. Therefore, the first subscriber can 
asceitain tfie ring-back sound of the second subscriber. 

While the ring-back sound #7 is transmitted as in the case of step SI 506 or after the 
transmission has been completed through the repetition thereof for a preset period of time or by a 

2 5 preset number, the ARS unit 55 determines whether a request for the change of the ring-back sound 
is received fix>m the first subscriber's mobile terminal at step S1508, through a queiy/answer 
procedure witfi the first subscrib^'s mobile terminal based on the scenario at step S 1 507. 

For example, if a specific key for changing a ring-back sound is selected by the first 
subscriber's mobile terminal at step SI 507 while the ring-back sound #7 is transmitted at step S 1 506, 

30 the ARS unit 55 detemdnes that the ring-back sound change request is received at step SI 508. 
Alternatively, if the ARS unit 55 sends a voice message, such as '"press number "1" if you want to 
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change a ring-back sound, and press nvimber "2'' if you finish this service", to the first subscriber's 
mobile terminal after the transmission of the ring-back sound #7 has been completed through tfie 
repetition thereof for a preset period of time or by a preset number, and then a key of the number "1" 
is selected by the Grst subscriber's mobile terminal in response to the voice message, the ARS unit 55 
5 also determines that the ring-back sound change request is received at step S 1 508. 

If determining that the ring-back sound change request is received at step Si 508, the ARS 
unit 55 requests the IP server 70 to change a ring-back sound code on the basis of the first 
subscriber's phone number (for example, 294-0000) and the second subscriber's phone number (for 
example, 293-xxxx), obtained at step S 1 503, at step S 1 509. 
10 The IP server 70 changes code information "17', stored in the database thereof to 

correspond to the first subscriber's phone numbea: *'294-0000", to code information "07', stored to 
conespond to the second subscriber's phone number *'293-xxxx" according to the request at step 
SI 509 and stores the changed code information in the database as shown in FIG. 16. That is, the 
code information stored to correspond to the subscriber's phone number "294-0000" is changed 
15 from "17" to "07' at step S1510. 

.As a result of step S1510, a ring-back sound, a substitute for a typical ring-back tone, 
transmitted v^en an originator places a call to the first subscriber, is changed fix>m the ring-back 
sound #17 corresponding to the previous code "17" to the ring-back sound #7 conesponding to the 
new code "07', as shown in FIG. 17. That is, tiie first subscriber sets the ring-back sound heard at 
2 0 step S 1 506 to his or her new ring-back sound. 

Meanwhile, if determining that the ring-back sound change request is not received at step 
S 1 508, the ARS unit 55 determines whether " finish" is selected at step S 1 5 1 1 . If it is determined 
ttiat "finish" is selected, the ARS unit 55 finishes the entire process at step S 1 5 1 2. 

Further, when the ARS unit 55 is trunk-connected to the MSG 31 at step S1501, the ARS 
25 unit 55 authenticates the first subscriber on the basis of the phone number of the first subscriber's 
mobile terminal, which is the originating phone number provided fiom the MSG 3 1 . Further, the 
ARS unit 55 can detenmne whether to perfomi a procedure after step SI 501 according to the 
authenticated results. 

30 Industrial Applicability 
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As described above, the present invention provides a tmnk management method to provide 
a ring-back sound in a subscriber-based ring-back sound service, vs*iich prevents muting v^ch may 
occur due to a difference between a time period for transmitting a typical ring-back tone and pieset in 
a mobile switching center, and a time period for playing a ring-back sound stored in an intelligent 
peripheral, a No Page Response (NPR) state. No Answer (N A) state or the like. 

According to a ring-back sound query method sound in a subscriber-based ring-back 
sound service of the present invention, there are advantages in that respective intelligent peripherals 
are locally dispersed and installed close to mobile switching centers without passing through a 
gateway, thus saving tmnk resources between mobile switching centers and intelligent peripherals, 
preventing mobile switching centers &om excessively occupying trunk resources, and promptly 
transmitting a ring-back sound instead of a typical ring-back tone. 

Further, accordmg to the ring-back sound ascertainment method in a subscriber-based ring- 
back sound service of the present invention, tiiere are advantages in that a subsaiber can ascertain his 
or her own ring-back sound or another subscriber's ring back sound without unnecessarily 
occupying trunk resources or without placing a call, and set the ascertained ring-back sound to his or 
her new ring-back sound. 

Although the preferred embodimmts of the present invention have been disclosed for 
illustrative purposes, those skilled in the ait will approcidiliQ tiiat various modifications, additions and 
substitutions are possible, without dq)arting fiom tiie scope and spirit of the invention as disclosed in 
the accompanying claims. 
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Claims 

1. A method of managing a trunk to provide a ring-back sound in a subscriber-based 
ring-back sound service, the ring-back sound service method including the steps of a) a home 
5 location register providing first information indicating v^hether a ring-back tone preset in the home 
location register is substituted and second information for perfonning routing to intelligent peripheral 
means to a corresponding terminating mobile switching center when a location of a terminating 
subscriber is registered; b) the terminating mobile switching cento: providing a ring-back tone to an 
arbitrary originator or requesting a connection of a trunk call fiom the intelligent peripheral means 

10 accoiding to the first and second information, when the terminating mobile svwtching center 
recognizes a call connection request transmitted fiom the arbitrary originator to the terminating 
subscriber, c) the intelligent peripheral means searching for a ring-back sound preset with respect to 
the terminating subscriber after connecting the trunk call in response to the trunk call connection 
request, and providing the searched ring-back sound to the originator instead of the ring-back tone 

15 through the trunk-connected tenninating mobile switching center, the trunk management method 
comprises the steps of : 

The teraiinating mobile switching center requesting a release of the connected trunk call 
fix)m the intelligent peripheral means when an answer of the terminating subscriber is recognized or 
when a first predetermined period of time has elapsed fiom a time when it is recognized that the 

2 0 searched ring-back sound is provided to the originator, and 

The intelligent p)eripheral means requesting a release of the connected trunk call fix)m the 
terminating mobile switching center when a second predetermined period of time has elapsed fix)m a 
time when the ring-back sound begins to be provided. 

25 2. The tmnk management mefliod according to claim 1, v^dierein the first and second 

predetermined period of times are set in consideration of a ring-back tone transmission time preset in 
the terminating mobile switching center, and a length of the ring-back sound. 

3. The trunk management method according to claim 2, wherein the length of the ring- 

3 0 back sound is an average length of all ring-back sounds. 
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4. The trunk management method according to claim 1, wherein the second 
predetermined period of time is set to be equal to or longer than the first predetermined period of 
time. 

5. A method of querying a ring-back sound in a subscriber-based ring-back sound 
service, in which routing ftom at least one intelligent peripheral to at least one intelligent peripheral 
server is performed to query a ring-back sound in a subscriber-based ring-back sound service 
process, the intelligent peripheral being constmcted in such a way that a plurality of intelligent 
peripherals are installed according to mobile switching centers or mobile switching center groups to 
allow one or more adjacent mobile switching centers to be directly trunk-connected to one of the 
intelligent peripherals according to singular routing information, and the intelligent peripheral server 
being constmcted in such a way that ring-back sound codes conesponding to ring-back sounds 
stored in the intelligent peripherals are stored in the intelligent peripheral server to be preset and 
registered according to subscribers, and a plurality of intelligent peripheral servers are installed 
according to phone numbers of subscriber terminals, prefix numbers thereof, prefix number groups 
thereof, or main working areas of the subscribers to correspond to information of the subscribers, the 
method comprising the steps of: 

a) when a request for a trunk call connection that allows a ring-back sound preset and re^stered 
with respect to a terminating terminal to be transmitted to an originating terminal instead of a typical 
ring-back tone according to routing information to a corresponding intelligent peripheral provided 
fiom the home location register, is received fiiom a corresponding mobile switching center, the 
corresponding intelligent peripheral searching for routing information to one among the plurality of 
intelligent peripheral servers depending on information of tiie terminating subscriber provided fiiom 
the trunk-connected corresponding mobile switching center; and 

b) the corresponding intelligent peripheral performing routing to the corresponding intelligent 
peripheral server depending on the' searched routing information and querying and obtaining a code 
of a corresponding ring-back soxind depending on the information of the terminating subscriber. 

6. The ring-back sound query method according to claim 5, wherein each of the intelligent 
peripherals has ring-back sounds of all subscribers to correspond to the codes. 
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7. The ring-back soiind query method according to claim 5, wherein each of the intelligent 
peripherals and each of the intelligent peripheral servers communicate with each other through 
Internet protocol. 

8. The ring-back sound query method according to claim 5, wherein the information of the 
terminating subscriber is a phone number thereof 

9. A method of ascertaining a ring-back sound in a subscriber-based ring-back sound service, 
which allows a subscriber to ascertain his or her own ring-back sound or another subscriber's ring- 
back sound substituting for a typical ring-back tone using an automatic response service unit having a 
variety of ring-back sounds as specific sounds to correspond to code information when the 
subscribed-based ring-back sound service for providing a terminating subscriber's desired specific 
sound instead of the ring back tone is implemented, the automatic response service unit performing 
tiie steps of: 

a) obtaining information of an arbitrary second subscriber using a ring-back sound to be 
ascertained while communicating with a mobile terminal of a first subscriber connected to the 
automatic response service unit through a mobile commuriication network depending on a preset 
scenario; 

b) requesting and obtaining code information corresponding to the second subscriber 
information fix)m an intelligent peripheral server while communicating with the intelligent peripheral 
server having the code information to correspond to the subscriber information; and 

c) transmitting a ring-back sound provided to correspond to the obtained code information to 
the mobile terminal of the first subscriber. 

10. The ring-back sound ascertainment method according to claim 9, fijrther comprising the 
step of d) changing code information corresponding to the first subscriber information to code 
information corresponding to the second subscriber information v^le communicating with the 
intelligent peripheral server, v^en a request for change of the transmitted ring-back sound is received 
fix>m the mobile terminal of the first subscriber depending on the scenario. 

11. The ring-back sound ascertainment method according to claim 9 or 10, wherein the 
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subscriber information is a phone number of a mobile terminal of each subscriber. 

12. The ring-back sound ascertainment method according to claim 9 or 10, further 
comprising the step of authenticating the first subscriber depending on an originating number fi-om 
the mobile terminal of the first subscriber. 

13. The ring-back sound ascertainment method according to claim 9, wherein the automatic 
response service unit and the intelligent peripheral server communicate with each other through the 
Internet 



wo 2004/023833 




;TyKS2003/001587 



1/13 



31 



0_MSC 



TERMINATING LOCATION 
INFORMATION REQUEST 
(S101) 



TERMINATING LOCATION 
INFORMATIONRESPONSEI 
(SI 04) 



10 



HLR 



32 



T_MSC 



ROUHNG INFORMATION 
REQUEST (SI 02) 



ROUTING INFORMATION 
RESPONSE (SI 03) 



ISUP CALL CONNECTION REQUEST (SI 05) 



c 



70 



IP SERVER 



PAGING (SI 06). 



PAGING .g.Q,. 
RESPONSE 



SO 



IP 



ISUP CALL CONNECTION REQUEST (81 08) 



RING-BACK SOUND 
CODE REQUEST 
(SI 09) 



RING-BACK SOUND 
CODE RESPONSE 
(S1 10) 



TRANSMISSION OF RING-BACK SOUND CORRECSPONDING TO CODE (S 1 1 1 ) 



c 



CALL (S113) 



1 

ISUP CALL RELEASE REQUEST (8112) 



FIG. 1 



wo 2004/023833 




;T/KR2003/001587 



2/13 



[m( 



MOBILE COMMUNICATION 
NETWORK 



10 



1 



HLR 



31 




0_MSC 
/VLR 



40 



32 



T_MSC 
/VLR 



GATEWAY 



50 



I :iz3=Ljj 

JO 60 



SUBSCRIBER 


( 


DATABASE 






INTERNET 



90 



GATEWAY 



70 



IP SERVER 



100 



WEB 
SERVER 



FIG. 2 



wo 2004/023833 




:T/KR2003/001587 



3/13 



80 

dL 

SUBSCRfVBER 
DB 



SUBSCRIPTION 

(saoTT" 




SUBSCRIPTION 
INFORMATION (8302) 





70 

IP SERVER 



NEW SUBSCRIBER INFORMATION (S304) 



LOCATION REGISTRATION 
REQUEST (S306) 



LOCATION REGISTRATION 
RESPONSE 
LOCATION ^^-^NO (S308-1) 
REGISTRATION REQUEST 
FROM SUBCRIBER? 
4S307) 

YesT 

REGISTRATION RESPONSE SERVICE 
SETTING INFORMATION AND 
ROUTING INFORMATION (S308-2) 

I \ ^ 



SPECIFIC RING-BACK 
SOUND CODE 
ASSIGNMENT 
(S305) 



FIG. 3 



wo 2004/023833 




:T/KR2003/001587 



4/13 



710 

cL. 

IP SERVER 




too 

WEBSERVER 



RING-BACK SOUND CHANGE REQUEST (8402) 



RING-BACK SOUND 
CODE CHANGE 
(S403) 



RING-BACK SOUND -^^nc* 
ADDITION REQUEST (S405) 



RING-BACK SOUND 
ADDITION 
(S406) 



ADOmONAL RING-BACK 
SOUND CODE(S407) 



RING-BACK SOUND 
CHANGE REQUEST 
(840 1) 



RING-BACK SOUND 
ADDITION REQUEST 
(S404) 



FIG. 4 



80 

cL 

SUBSCRIBER 
DB 



10 



CANCEUATION 
(S501) 



CANCELLATION 



HLR 


(S502) 






SERVICE 
CANCELLATION 
(S503) 




70 

IP SERVER 



SUBSCRIBER DELETION INFORMATION (S504) 



SPECIFIC RING- 
BACK SOUND 
CODE DELETION 
(S505) 



FIG. 5 



wo 2004/023833 




;T/KR2003/001587 



5/13 



31 



0_MSC 



TERMINATING LOCATION 
INFORMATION REQUEST 
(S601) . 



TERMINATING LOCATION 
INFORMATION RESPONSE 
(S604) 



10 



HLR 



32 



70 



T_MSC 



ROUTING INFORMATION 
REQUEST (S602) 



ROUTING INFORMATION 
RESPONSE (S603) 



ISUP CALL CONNECTION REQUEST (S60S) 



c 



IP SERVER 



50 



IP 



ISUP CALL CONNECTION REQUEST (S606) 



RIN&BACK SOUND 
CODE REQUEST (S607} 



RIN&BACK SOUND 
CODE RESPONSE(S608) 



"TRANSMISSION OF PROGRESS SOUND AND RIN&BACK SOUND 
CQRRESPONDIN(3 TO CODE 



c 



CALL (S611) 



(S609) 



^ 

ISUP CALL RELEASE RB^UEST (S61 0) 



ISUP CALL RELEASE REQUEST (S61 0) 
. : 1 



FIG. 6 



wo 2004/023833 ^^T/KR2003/001S87 



6/13 



PARAMETER =CallingFeatureslnclicator2 LENGTH =V TAG =H'9fff7d 


COhfTENTS 


MEANING 


H G 


F E 


D C 


B A 


Octet 


Notes 


VMSB 


VMSU 


MC 


CC 


1 




FMSNA 


FMSB 


FMSU 


VMSNA 


2 


a 


SRBT 


NOW 


Prefer.Sys 


MUDN 


3 




• • ■ ■ 


n 





FIG. 7 



wo 2004/023833 ^^T/KR2003/001587 



7/13 



31 



0_MSC 



TERMINATING LOCATION 
INFORMATION REQUEST 
(S801) 




10 



HLR 



TERMINATING 
LOCATION 

INFORMATION 
RESPONSE 

(S805-1) 



32 



70 



T_MSC 



ROUTING INFORMATION 
REQUEST (S802) 



ROUTING INFORMATION 
RESPONSE (S803) 



c± 

IP SERVER 



TERMINATOR 
SERVICE SUBSCRIBE 

? _ 

8804 



TERMINATING LOCATION INFORMATION 
RESPONSE+SERVICE SETTING 
INFORMATION+ROUTINC3 INFORMATION 

(S805-g) 



ISUP CALL CONNECTION REQUEST (8806) 



C 



IP 



ISUP CALL CONNECTION REQUEST (S807) 



RING-BACK SOUND 
CODE REQUEST <S808) 



RING-BACK SOUND 
CODE RESPONSE(8809) 



TRANSMISSION FO RING-BACK SOUND CORRESPONDING TO C0DE(S81 0) 



C 



ISUP CALL RELEASE REQUEST (S81 1 ) 



CALL (S812> 



:> 



FIG. 8 



wo 2004/023833 ^^T/KR2003/001587 



8/13 




FIG. 9 



wo 2004/023833 



T/KR2003/001587 



9/13 



31 



70 



0_MSC 



IP SERVER 




IP SERVER 






• • • ■ 


(#11*1) 





SO 



IP 



ISUP CALL CONNECTION REQUEST (S 1 00 1 ) 



ROUTING 
INFORMATION SEARCH 

(81 002) 



RING-BACK SOUND CODE REQUEST (S 1 003) 



RiNG«ACK SOUND 
CODE.SEARCH 
• (81 004) 



RINGBACKSOUND CODE RESPONSE (81005) 



RING-BACK SOUND 
SEARCH 
(81006) 



TRANSMISSION OF RING-BACK SOUND CORRESPONDING TO CODE (81007) 
1 1 



FIG. 10 



wo 2004/023833 




:T/KR2003/001587 



10/13 



PREFIX NUMBER 


ROUTING 
INFORMATION 


■ 
I 


• 
■ 
• 


293 


IP SERVER #n 


• 
• 
• 


• 

• 


XXX 


IP SERVER #(n+1) 


• 
■ 
■ 


■ 
• 
t 


FIG. 11 


SUBSCRIBER 
PHONE NUMBER 


CODE INFORMATION 


• 

t 
« 


• 
1 
1 


293-XXXX 


07 


• 
1 


• 
• 


i 
1 
■ 


• 
1 

1 



FIG. 12 



wo 2004/023833 




:T/KR2003/001587 



11/13 



CODE 


RING-BACK SOUND 


01 


RING-BACK SOUND 


#1 


1 
• 
• 


• 

• 
t 


07 


RING-BACK SOUND 


#7 







FIG. 13 




FIG. 14 



wo 2004/023833 ^^pT/KR2003/001S87 



12/13 



31,32 




A 



55 



ARSUNfT 



ARS CONNECTION (S1501) 



QUERY / ANSWER BASED ON 
SCENARIO (S1502) 



70 



IP SERVER 



REQUIRED INFORMATION 
OBTAINMENT (81503) 



RING-BACK SOUND 
TRANSMISSION fS1506) 



QUERY/ANSER BASED ON 
SCENARIO (S1507) 



RING-BACK SOUND CODE 
REQUEST (SI 504) 



RING-BACK SOUND CODE 
RESPONSE (S1505) 




RING-BACK SOUND 
CODE CHANGE AND 
STORAGE (S1510) 



FIG. 15 



wo 2004/023833 




!T/KR2003/001587 



13/13 



SUBSCRIBER 
PHONE NUMBER 


CODE INFORMATION 


• 
• 


• 
f 
1 


293-XXXX 


07 


■ 

• 


1 
1 

t 


294-0000 


CHANGE 
17 > 07 


■ 
• 
■ 


• 
■ 


FIG. 16 


CODE 


RING^CK SOUND 


01 


RING-BACK SOUND 
#1 


• 
1 

1 


• 

1 

t 


07 


RING-BACK SOUND 
#7 


1 
• 

1 


1 
• 

1 


17 


RING-BACK SOUND 
#17 


■ 
1 

1 


• 
1 

1 



FIG. 17 



INTERNATIONAL SEARCH REPORT 



IntemStio 



International application No. 

PCT/KR03/01587 



A. CLASSIFICATION OF SUBJECT MATTER 

IPC7 H04Q 7/34, H04Q 7/38 
According to International Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 
IPC7 H04Q 7/34, H04Q 7/38, H04M 1/56, H04M 3/42 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
ICR,JP: IPC as above 



Electronic data base consulted during the intertnktional search (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indicatiori, where appropriate, of the relevant passages 



Relevant to claim No. 



A 
A 
A 
A 
A 
A 

A 
A 
A 



ICR 2000-000244 A (PARK, JONG-HYUN) IS JANUARY 2000, see whole description. 

KR 2001-108937 A (CHAE KYUNG-MI>4) 08 DECEMBER 2001 , see whole dearipdon. 

KR 2000-30035 A (KIM KANGSUK) 05 JUNE 2000, see whole decnption. 

KR 2000-55316 A (YOON SEOK KYU) 05 SEPTEMBER 2000, see wholfc description. 

US 5926537 A (ERICSSON INC.) 20 JULY 1999, see abstract, whole description. 

JP 2001-106685 A2 (NTT MOBIL COMMUNICATION NETWORK INC.) 1 1 APRIL 2000, sec 
abstract. 

JP 2000-50347 A2 (NEC CORP.) 1 8 FEBRUARY 2000, see abstract 

WO 2000-42763 Al (KIM, KANGSUK) 24 AUGUST 2000, see whole document 

KR 2002-39501 A (LO ELECTRONICS INC.) 27 MAY 2002, $^ Whole deicriptio 



I [ Further documents are listed in the.continu^tion of Box C. 



) I See patent faniily annex. 



* Special categories of cited documents: 

"A" document defming the general state of 4he art which is not considered 
to be of particular relevance 

earlier application or patentbut published on or after the International 
filing date 

document which may throw doubts on priority claim(s) or which is 
cited to establish the puUication date of citation or other 
special reason (as specified) 

document referring to an oral disclosure, use, exhibition or other 
means 

document published prior to the international filing date but later 
than the priority date daimed 



"E" 



"T" later., document published after the intematicmal fi I ing date or priority 

date ajtd.not tn conflict with the application. but cited to understand 

the principle or theory underlying the invcntbn 
"X" document of particular relevance; the claimed invention cannot be , 

considered novel or cannot be considered to involve an inventive 

step when the document is taken alone 
"Y" document of particular relevance; the claimed invention cannot be 

considered to involve an inventive step when the document is 

combined with one or more other such documents,such combination 

being obvious to a person skilled in the art 

document member of the same patent family 



Date of the actual completion of the international search 
13 NOVEMBER 2003 (13.1 1.2003) 



Date of mailing of the international search report 
13 NOVEMBER 2003 (13.1 1.2003) 



Name and mailing address of the ISA/KR 

^fl^^ Korean Intellectual Property Office 
K j^mt 920 Dunsan-dong, Seo-gu, Daejeon 302-701, 
Republic of Korea 

Facsimile No. 82-42-472-7 140 



Authorized officer 

BAE, Soon Goo 
Telephone No. 82-42-48 1-5742 




Form PCT/ISA/210 (second sheet) (July 1998) 



